Selective vulnerability of unmyelinated fiber Schwann cells in nerves exposed to local anesthetics.
When peripheral nerves of experimental rats are exposed to local anesthetics, distinctive and reproducible pathologic changes occur involving the perineurial sheath and endoneurial contents. Application of intermediate strength concentrations of the local anesthetics, 2-chloroprocaine, lidocaine, etidocaine, and intermediate or high concentrations of procaine to the surface of rat sciatic nerves resulted in the following changes. By 48 hours, the perineurial sheath exposed to the drug was disrupted and became permeable to granulocytes which infiltrated the subjacent endoneurium in conjunction with edema formation in the endoneurial interstitium. Application of 10% procaine to exposed nerve resulted in extensive demyelination. The most striking pathologic change occurring with either intermediate or high doses was accumulation of lipid droplets in Schwann cells, a phenomenon that occurred often in myelin-producing Schwann cells but much less frequently in unmyelinated fiber Schwann Cells. Lipid accumulation appears to be one of several reactive changes that affect Schwann cells of myelinated fibers and is dose-dependent. On the other hand, while reactive changes were infrequently seen in unmyelinated fiber Schwann cells, these cells appeared more susceptible to injury as shown by electron microscopy. Injury to Schwann cells by local anesthetics is temporary because these cells can replicate quickly. Autoradiographic studies of thymidine incorporation 1 week after procaine administration to the sciatic nerve showed intense proliferation of Schwann cells, but no such activity in controls. These findings support the view that their neurotoxic properties may account in some part for the function of local anesthetics, that Schwann cells of small unmyelinated fibers are more vulnerable to these agents than those of myelinated fibers, and that destruction of their supporting cells is followed by vigorous mitotic activity in the endoneurium.